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(54) Title: ELEVATED PORE PHASE-CHANGE MEMORY 




ON 

o 

(57) Abstract: An elevated phase-change memory cell (10) facilitates manufacture of phase-change memories by physically separat- 
ing the fabrication of the phase-change memory components from the rest of the semiconductor substrate (12). In one embodiment, 
^ a contact (16) in the substrate (12) may be electrically coupled to a cup-shaped conductor (18) filled with an insulator 20). The 
1^ conductor (18) couples current up to the elevated pore while the insulator (20) thermally and electrically isolates the pore. 
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(71) §32! 01-0122^. 

DR. 0H3IDS 83705. SL0\±. 1090 M9 ri:MEJM 

(72) iraw ssaasaoooi. 

□R^a mj0l95134d^Ag 3SlbH2fl S!51 6 
(74)0132! §a#. >S«* 

^vg-? • gig 

rev aamoiHg sm gga maa 

as? 

sawoiaa a- wsj- onaa s(io)£ s-ea- onaa ssy msj asm &asi :>i5(i2)2i 112121 as 
aMs^a gasjss gaAis»s« 4ns» oiaasj si^e ^3«Pfl *fa. 3^aiobm sigha). ?i 
5(12)21 5BjM(i6m §aa(20)s tisia ae&si £to(i8)cm 37132s s3sd. aa(i8)= 1 
awoiaa schjw am a§Ai?ie t>w §s*n(2om sag 332s a^ss ^a/jaa. 




^ea-, Maa. 201 > ^15. sss. a^*. ±mo\m. 
B93-s^ afs*i^ maaofi sc 2101a. 

£H» SJ01E ZJH2I DS ££Hg LIEHdJQ. 3 &»EH£ ±£l HISS SBI S 3§ £EHOID. 3 

1 AK)|°i 201 = S£ gSHN SBSHM aej5J££ 7HAISQ. ifi.tS|2g HIS§ £EH= §S £ 
EHSQ Q Jtiimm L1EKH7I UlSOfl 31 2EH= ?BB 4= »Q. bigg £ffl= Q ZSMti S! 
» ^521- S^EIH gg £f£H= □ UA)g=*>- SIX}- :?2» 9^5110) 2iQ. 3&5JSS. 32121 
M§0I 0|§3 * 3D. 3au. mm gAIIfllM 2KHAI=. U|Sf ^a(chalco9enlde) tfS MSOI ^81 
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own 4 2ia. coa-Ai. miaa= bigg ^ehs^h ig gas emk a qai 

Ulgg 4fH£ ^fll? 4a 2iH. H 2|£gE 71-SSia. £EI£. 2f2f2| OflSE] .SS Q «tJ- 4* 
B12I- □ k f g #B12J AKHOflAI 7>aja«SS =^391971^ atPI'SAI gZfii 4 SiEh 

SIMM SiOIAL as CI42| 4^fflM 7H 4 2iQ. ^. Z*2|2| #EH^ H X%W SJSfl q»sB 4= 

spi .aasoo. tei^oi nga= e>4 ?fe*KM. bb boh os himsi edoieis Tgs^^sw «■ 

Q°»l- 4^tF tJ-SOl U£|7a SACK =^Ei SJgg S7IBS2I Vl^ g SH-F 0|&2| S±B i*?fSr= 301 
S9.ra|0ia. tt^ SOflAI &S| ™%ust gn_|-°| aii OeSbTe tJ-soia.. 

4>sa- bis ssa ii§ mskm *sss ehajxi ae mhlhou ssh 4 °ta. .^ga §§§ mai 

*|2l 0U=.BEM^22| gesMOfl S^S 4= 2JQ. 301= S5B S!7HSI01 lis 7lStf2 

6rS2| A^gj. gg§ g-gifAISPI 9ISH3I ei-£Sfl 3*1i|52| 715011 ?ikA± Titi\0\£7l Sg| 4= 21 

a. ^aa- iraaa asyMs sje^ 7IS0I1 ssji 4= sip-, ass ^isj miEiy 

«r|#2j S3 Sgffll SfStfff 3 4 S1Q. C0EI-AI, OIS Oil HI3ES g2|2| gSJ ^5121- 2.^5 m Sf=. 
4^£F DflSEIM 32I2J S3IIS 91011 *<gofe 301 bHf*!S 3»0|Q, 

sb* MaaM siCHAi aas su= zf?i2i imaa iis^asj i^goi tiais tii!4^ ciuroii = 
snasi sisa □ s s£7 r 37^101 ot t.ob aom. [&efat. 7 r s§ 

H±M?\= 301 bUfSH." 30IG r . 0l-&7rAT£. BB in saiofl 3SjSf7|| g5A|7|= 3 

or buresici-. uau. sxe sisra s# ?ibb# isnaia oiem Eibioi4 jgtJiw soiai ^ 
£3 s*fb otatt ^3 e^fe ^atK #3 s^oaajsj 4sai±a £a 

W 4 

i! 37IS 7fete STOI SiMSAf 7312 bigg H2SK= 2101 30IEK JUS. mm S 

0\t! &±M9\H bigs StaVKs 301 unfair 30iE>. 

c&sw. tf^s 4^ti miaa s a «I5 7ieoi mosya. 
a is sai-SHj g4'Aioti°i sftH sesa. % 

a 2A U7q a zis bs^s^i g^Aiooon ma- a ion axis cibi-oi^si sg°i »a sesa. 

a Is S^SI-3. ^Stl-(phase-change) Dliaa s(IO)S ssAIOllOII [QEI sSllfllOIEia 

SOI (elevated pore)* 7153^12)^ BflOl^ =^M(16)0fl SgaiSIOISfe SSJ 

XI^EKaAIEIXI SSQte SSMU3>.-Sfttt!0. ^S MSSxl 3?E| ^5S(1*)S Mas M(W) 

a 715(12)011 «sa zi2jsi ?5is«a ^eiailiq. 7is(i2) 9ibo£, sswssj g^Aioiioi [&s 

EJ-OIU aifl( liner conductor; 18)7t 2iQ. £WIU a3l(18)b a a«^0|Il l! HaSS2| g^AIOfl 
Oil [&a § §3ai(fill insulator; 20)S 4= 2i= »»t §?f 25|* « EK3IU 

aai(i8)£ wioii 5ejE(i6)s«Ei sis*f«s sauooiaa so\s. Emm at aisck 
^awioiEia sof= as a ss^rs 4 a= si^s a= * r w a^(22)s 3t>tick. s r ^ 2^(22) 

21 LH^Ollc tfeM(2B>-S 1^?1 D^fiS Affl 01*1(24)011 2|«| iJ^s; S017r SiD: Stt HS^ 
21 ssAIOflOU 2|Sr3. 4^fh#(28)S 2«^0i j2 ^ S^(30)SS JHSJSa. ^ 2^(30) Si: 

a 2A1 »S«K!,.5 1M aAlS SStfe S§S 01l*lie*(26) s saa*(32)s esioi 

501(34)* *g^2£#l AI^SO-. (Hlxl 4=e#(26)£ QS» ?«!•«.- HM OfigEia^ SU0I M 
IS EI01 SiCI. ssvMMOil SiCHAl, Ofl»4SS(26)S a= Si.NfliGr. 

a 2Bg as, aoiu aaicrejs sseasj s^aiojou sioiA) aoi(34)LH0fl bwso- ^Aioiioii 

SiGHAl. EI0IU aai(18)fe HEI&. 13 QEI&. ^sjpj i^OIQ. EKJIU ESI(i8) 

^ Sl« SCH(34)S EfOiadlningWrn S sS(2D)S jj$ISQ. B BS(20)S &^ SS.§9t li 
tJO. osAIOflOfl 2i01A1> B ls(2q)S OltftKJiOIQ. 

DgOU a 2CM S3, a 2B011 aAlS ^5B0| l&a-SCK ea.SS2l BBAIWOkS'OlAI. 71 
TflS! S&SKQMP) S§s gE^3(S)# 9|*|| dlSSQ. 0flx|^e'#(26)# S&SHHI DltH iTWOI 

a 2D0fl aAia urn aoi. . b bbc20)s siots 7ias oiigaa. : . wfai, ?h#¥(36)= hois soi 

B *«SCr. Saif22| SB Al 0101 aHMAI. a Mi! (20)2| 01l§& 3<N 13SII OflSaS «S*BSEK 

a Qgoii adiu aal(i8)7i ongsQ. .bbajoiqii. sachai. ewiu aai(i8)^ m± smim&^-M 

S^S OflBSQ. BBAIOIOI SI-CHAT. EWIU £B(.1B)^ B B 1( 20) 2| Oils' w Dfl 00€S AfgSI 
01 OflSatb 

DSOfl, a 2BH1 aAlS dm WOI, eSBS2| : B^AIWIOjl SlDlAI, -.SEfe-W*' S^(22)0j g|SJS 

EK CHIXI^BS (26)2| 4^301IA1 3H^(36)= Sr¥ S^(22)aS HtfD. 3*> S^(22)# 

isai(40)s Btia. si^ a^(22)s ewiu :aa(i8)S2i 37155 Ti^idB sssra 

7ie(12)2| =^M(16)S2J S7l^ Tl^dB ^S*tt|. 
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□* £ 2ED0 £AIS £ 2FM EAIS g£>3& ^isi Sfi?l 9lofl CM 3 §2] g&a ggg 

71SIQ. 2KJIU £3(16)^ 2^2^ (E)a S4SF7I 9|Sfl £f30H§SO. i^AIOllOll SiCHAi. 2. 

^Oflgs ±E (H1S0IQ. 

□ oi^oo. £ aeon ems uhaj- iroi. schoos <^m?\ ?m. 34 £= £4 gsa ons #21 oug 

§§§ AmSKM §33(40)71 Sl^ElU. 3^(22)01 bigSQ. 3'0|*H. £ 2H0fl SAIS 
©01. =e< £itOO|A|(24)7h ««SQ. ±HOIAU24)£ OAS MCH §33 il§ « EI3S § 

asa us ois-4°£ oflg*>°£w s^otss ^4sa. ggAioaoo jio\m. ±hoiai(24)= 

nm. £ 2IOfl £AJ§ Hm 901. £ HM £A|=! 4S5l§(28) S 4¥ S^S(3))2£ St! 

Q. VtfAIOIOfl SLGHAJ. 49£F#(28)S a«4^0IH. ^S°l ±ffl]0|Ai(24) S U[<^2i 3^(22)01 

hub s«a schlhs ■oBs.awss soiao. ugAioaoo iuxm. 49 si- m§= aebSuT^oiQ. 
4* s^(28)s M*2j gonsots 31010. ttsAraor-aoi/i. 351s, ^srofl/d^a ai^kh. eiek 

k. □ 91 (HI 3*1- ElEffe. H9I00 W^OISS StTO3. 

2713 3|«*fi£ 7I8.(12)S| BflOl^ ^M(16)S^Ei EKDIU £3(18)1 51^ S^(22)£3 3$ 

^ea : #(28)ss smsa, a§5)£s §s ^Aioaoo sichm, 49t*s(28) s 4^ a^oojs ^§ 

4' Al Oil 21 £ 1011 EAIS *2SB 0I^£§ HEiySD. 

.SATOlOl SiCHAI. 7IEK12) *IOi 50)1 .aEiUflOIStfe S£ S3r OWt 

«i£3(cmos) §§ .gsoo 4g& miaa: m?i smsm-^utm twa. 4*l £chs geiwioiaeis 

5§ 7I5(.12)2| SSJSIS ?2ii401] *4S BE|y*fe 2t§ flHDttO. §3^SA| SSEIiHEHill ±12 

oi season ss 4 sio, 

us UMwn 5HXM. asgsje! □urai^ paioi ^ ssiiEHaoi gat* s^s a&Aiaas 

*W 2^(22)s Q S#OffA| 3&&S:E!€?I 9ltf SS: «|§*tQ. #S 4AKHI0H SIGHAI. 81^ 

a^(22)s diiasj .«n'a«ara'.,a7(2Z)a.'*tt-aditia;9^Ai2Lo. £z! i . ^aiwioa aoiM. 
g£ ess lUai'Wd sasKM, =eaEH9 §wi puroiiS: muni schaisi □ *a 
mnm msaa.. £^1 mm 'Wwm.siWb; o\sm- ^aB .^eafi ij^u uh s^oaaisi 

o^ras, ^§ .tf-Ainn siow. m 371= a^am.sis hiss -aatr - 21D. m§ ^aiohoii 
jais>§ ^ai.^.Afoii(Hi-.5!DH3i essrsoi a'saawa s 4§oi ^i^as sstj= sj^i 

* 30IO. g^S BSSf«2| g*|. 3! gAf^LHOflAI £B 3! 4=§S £t.W. 

%=m \. ej£ 3 ^isM :wi oi ± E^mm aMttm 
4^1 &5.M *ss g= e?a; 

4"-7! #g gSKH 4^1 2ajMS°l mH&m s 

^SUii ^l S 9101 fJSSfe BW;S SitfUl, 4^1 lig 4^1 5ajM0il S^ISJHS 31EI 
«'S« «9£S tKsHM. 

2. Atom SitHAj, 4^1 e^sai qiis* mzs. s= 6^1 ?zess ?ioi£ sni°i m 

Sr?tfc3> XD2t.KHI SiCHAI. 4^71 SaSS 'SSFOt IBAIXIS eMM -S«t= 5iS wsss 

4. kUUfll SiCHAii 471 iBAIAli S«HB S7|S{ 9?0S Stffffe 21 ^ 

5. »|4*K)il 210IA1.. S7iS| TWS* «4*>= EfJlS 3«4?l S7I^ 9\H6m B3I 

ajSVOI: SiCHAI. 471 S^4?J S7|51 Tl^ldS SiSfllS *8?& SMS StfSfe 2!S § 

M&tM SiCHAI. 471 3^421 Tl^SOn 338 *^ S.^S SS«h= &WS 5t!«F= 2! 
S ftt& Wfe 

8. WI7SKHI SiCHAi. 3S42I S^S SfiSI^ l?ti «. 2S WS^S Sfe ^S- 
g^?t}-9. «I8^0I1 SiCHAI, 4 k 7| o>»* S=*0|l, 3H| iifflOrAl.l Sfll £t!^F= 21 

S S>= . 

g^* fc 10. J3I95KH1 SiCHAI. 4^51 BSS S4§1= 471, ^101 A| S! 471 IS§ 9|0fl 4S 

a SSS i|5JAI7IIl 471 51^ S^M S7I5JSS g«A|7|= S«m= 21 t§£i o\= & 
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#71 SjaSO 751^411 «gS W0l± 
#71 &aifl *|2| 13s: 

#71 §S#i sjHfl ^ggjj, 3713 StJSIS EHAlXl; S 

#21 ti^m S7isias sis ^ea gs;g attfis as ^g^s s>s Maa. 

g?**- 12. WltHM 2101A1, #71 3?! 3 7^32 g«#oj 2t agog s ^ Ma£ |. 

13. *fl12trtfl 2JCHA1. *Rm SfJS^ 2!* 59°! 5^ MSEI. 
|^«- 14. fl13»O0 2101 Al . #71 3S*#2| ^« iHOIAIl S£»«hS 21# StS Ma . 

87V -15.. JIMCM 21CHA1., #ESk tic #71 ^ ±10|A1 ?1M #71 .«W i9^1^«f0r §# 

as a»-*sss *(£in-aa. 

g^th 16, SI1S.mil 2JCHA1, #71 g«#2| 3<4dlH S3 M§§ SSttHS 21s 1922 

= Maa. 

g^ 17. nitittOI 2101 AH , #71 S^#2! 21s SFS Maa. 

g?*} 18. SUTSOT 2101A1, #71 £R£ #71 13#2J #¥3 0FEHS a^SM 1012J- 21§ § 

gagseMaa. 

gi?tr 19. 3Qii8^,KH] sioiAi, #7i #»sf..gs *i2j #^ s^s stms 2<g ^3as Sfe Ma 

a* ■ 

20. B!aS8 

#2i ifssi won- or^aicH st=: #sat a 

#^i #£», si« #7i eraa s7i5}as ss*t= s# Ti^d.-g atjsfe 211 ^sas 
3h='Doaa. 

g?t* 2i. nmm ^tuM, #7i ejaa qiig ?s#§ swf& 21 ig£S oi# maa. 

22. X1l21*mil 2!0jA1. #71 §SsS gSKH *j#S IHA|A|§ SttflS 21S SIS M 

aa. 

g^t* 23. 422U0T 2101 Al, #71 1AIXIS #71 £»# Tl^aS aOiyEIS 3§ Il££ ShS Oil 

aa. 

sw a. 5120*^1 2iqiai, #7i #aa M§ a #7i ^fioo.aasjss aiiwBsii at* 
3is ^aas *k= miaa. 

25. J024tMHI 2101 AT, #71 Stet-Q^S 5>#S! 211 «9£? SIS Maa. 

g;?** 26. jtzouoi sioiAi > #7i am a g tnttfa 2ig as shs rniaa . 

g^?*f 27. ft&tHI 2101A1. #71 Sh^ S^g B«#2j 2lM SIS Maa. 

28. Jfi27iW SlOlAt. #71 S^2|- #7| #S» M12I AhOI 2 #7| $121 *«l ±10|A1 

s ssjsis 2i# wgas sps oaaa. 

g^ 29. J3I26^M 2101A1, #71 fttq ^HPIAIS #71 IflAITtlLHOO #71 ^10|A1 

= as«oj 2 g isas Maa. 

a29»0t S101A1. #71 fe'Sfl ^« S=g SifolS 2«g i92S ohS MS 

a. 

SB! 
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